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cl^l ^^-^ ^]^'^^^ 7l"^di;=^HNon-volatile memory device having dummy 
pattern} 

£ 1 vflx] £ 4fe f^Eflo] 7)io]E ^3,2^ 7l<^i;^>l- ^^^^V^ 

£ 6^ £ 5S^ F^^^ M-Bl-tflfe ^^£<^14. 

[^^^ 

28-4 
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7]'^±7]-^ ^]^^, c^sfl^^l- ^ o\\^^±?}7} c^y]-^] ojsf^ ^E], ^V7l yj?) 

7l'^ih;^>S. <^l^cfl, T3>>i3 f-(Mask Read Only Memory; Mask ROM), ^Is^l^CErasable and 
Programmable ROM; EPROM) ^ ^^l ol3Zl^(Electrical ly Erasable and Programmable ROM; 
EEPROM) -^o] c^7]6\] ^^cf. 
<8> '^I'^l^^^ THojH ^^o^ 7l«^:iixl- ^ TllolM ^^o^ 

^ ^^1- ^1*^ 7fl^>iM7> m]^ ^^1- ^^^vt^. <^m^ 

Tflc^jH ^2:^ S.^^ TflojEO^ o^^oj] ^1-71 ^^flo^ Tfl o] E 7). oj^^H «fl^l€4. 
<9> £ 1 gl^l i 4^ T^S^ 1-2114=] 7l<>^:ii;<l-l- ^^^^^1-^ 

<10> ^ 1^ ^2:^1-^. «}:£^l7l^(l) ^^^Hl B^^^<^4(2), TflojE £^nV 

7] 7l)o]E i^B]-(3)^ #S]^Sl^4-^S ^^^^H. ^^7l 1-^4(4)^ ^ 

ej^^Sl-nVo.^ ^^^i^lC\, Aj.7l S.cnl.(4)^ sflEi^^V<^ ^ <^^(a)^l ^>7l # 

TllolM H^4(3)S1 i^^^^^ i^#47lfe ^(5)# ^7l ^(5)oll 

^ #5.^ TllolE H^ni-(3)^ ^^^^ -^]^ 



1020020053118 #^ ^^V'- 2003/2/25 

^i^<^l 5l-om^s|-^>(Pl£Al^)^ ^^^^Vi, ^^7l £1-<^1M^S1-S^^ ^o^7l ^l-H.P>>ia.^(4) 

ol in#€all^W «^l^l«-^(etch back)*H ^^1 c^l^l >h3illolA^(6) ^d\] b\-o]\^ 
(8)1- ^A^t!:4. -^l^l i5llolA^(6) ^ >^V7l el-^m ^isflol (8)^ ^i^llo] (9)1- 
^^^W. ^^l^l^iO)!- ^£^l7l^(l) ^i^oil ^7l ^(5)^ ^11-f^ 
-£^^(10)^ ^^^^1:4. H^^(IO)^ l-^l^el^^^S. ^^^^1:4. 

<ii> £ 21- %Ss;l-ig, ^V7l ^o.^ c^Di-do)^ >^J-7l 1-H^H4)<^1 jgEl- 
5l-^}ol ^>7l ^(5) ^fl<^l ^-$.^1 Hl-^(lOa)^ 1-H^(4) ^ ^1-7l 

l-^^l-(4) ^1--^^ ^>7l TflojE t^nl-O) ^ >^l-7l Ei^^<?l^l-(2)^ ^^^.^5- 

^4^H ^^7l ti>£^fl7m(l)^ :i^#Al^cf. o]^ ol^H, ^V7l i^llolA^O) Mloii 
^ TllolH ^^(3a)<^l ^^^^q-. ^H, ^^s\S. ^^(b) i^ofl^i^ ti>i^fl7m(l) 
ol ^#^4. 

<i2> Aj.7| TijoiM ^^(3a)^ «]:£^l7l^(l) ^Hl tII^Ie 

^(21). TflolE s^^(22) ^ <:}-2l-«6>^m(23)# ^V^l^ ^Wl 

^ ^<^1^(21)^ ^el§^5l-^i-^^ ^^^^l-:ii, ^oM ^1^1^ £^^22)^ # 



1020020053118 "Q.^}- 2003/2/25 

<13> £ 3 ^ £ 41- %3:.t}^, ^VSl-«J-;^l^(23), ^1-71 7]]o]^ H^^>(22) ^ 

^1-71 ^o] TflojM €^^H21)1- s}^^7l^l^ -a^}^^^^ s^o] 
(10a)5^ hL%^^77}:^] ^IS. ^^V-^, ^7]^ '^^(a) ifls] ^^>7l- 

^^<>11 3a^(23a)^l ^V7] >i5|lolA^(9) ^ >^V7l 4i 

sl-^l(lOa) ^j-71 ;^1ol TllcjE H^Bi-(22)^l ^2]-^t:l-. ^14^ o.^.^ ^7] ^211 

<14> o]i^, >^V7l ^^^S ^^(b)<^l^ ^J-7l ^ <^^(a)^ 3ll€(23a)4 
^^>1- ^>^«o^^l^ ^€(23a)'^l ^^J^t^. 

<15> -^1-71 ^<^^(a) ifl^ ^1-71 ;^lol TflolS £^nl.(22) ^V«-i^ ^ >^l-7l 

I ■ 

Sl-<?l(10a)^ 4^-?-^<^l ^>^n]-ia.5|-(25)^ ^^1-= P}>ia.5i-(25)^ 

<16> ^7] i}^v}^^3.^i25)-^ ^>-g-^H ^^7l ^S|-«j-^l^ sl)^(23a)^ ^z]-^> 

<^ ^7] ^s^^^T]^ 3ll€(23a) *>^^ ^^7] >llo^7ll6lE £^^(22)^ t^Aj^i:]-. ^i-7l 
4. *^^(a) ^7l ^VHP>iHBV(25)^ v}^^3.S. A>-g-^H ^^7] ;^1<H TflolM ^^n^ 

(22)# c^l^j--^^ ^^^>^, € <^^(a) ^<H1 ^jol 7llo]E s]-ol(22a)^ ^^^tb^-. ^1 ' 

^Hl sz^ ^ 

<17> ^Efl 7]#o)lA^, ^V7l AVs^-tij-^jnl S)]^(23a)^ ^^^^U, ^7] P^l^ ^o]^ 

i^ei-(22)^ i^#^l7)fe 5l.t}-^7l7jl2^ o^v}^^ X\, ^1-71 ^1 <^^(a) ^ -^1-71 

^1^51^ <^^(b)^ £^ 2fl€ (dishing) ^^l-o] ^ ^icf 

9Q-V 
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^^^^ ol^|c^_ ^V7l 4 fg'^(a)i^Sl ^S>\2\ ^^7} ^ olcf. ^^V, 

(22b)o1 ^4. ^^>^, ;^lc>l TilolE £^n^(22b) ^^1 ^1-71 

^l-^p>iHB]-(25)ol ^^^^ ^ ^4. ^42] o.^, ^V7l *l-^nl-ia.^(25)^ v}^3.^ A> 

<18> ^ ^Vt^o] ol^-^^i y^^^ 5|.tl-^7l7ll^ <^n>^^ ^^^J^^ 

<19> ^^^1-71 Hl^^A^ 7l^^^>l- o] Hj^^^j 

7l^i;^l-fe ^ ^ ^^^5. -^^-i: ^^fe ti}£^l7l^# ^7] 4. '^'^ ^ 

TllolH H^ol^o] tifl^l^rf. ^7] ^ ^'^ ^ ^>7l ^^^515. AH^fl cln] <^^ol 711 

7ll£lJi, ^7] v^xi] cg^cHl ^7l 4. ^91 sll€l-4 ^^St!: ^>M-^ 
nl ^o] aflBlol till^l^Cf. olnfl, A>7l 4 ^ Bl-o] jzflell.^ ^tf ^ jgi^ 

?.8-8 
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<20> ^^l^^AS., ^7] Din] E|-<y ^1-71 ^ <^^# ^} 

Cin] >,5]lolA-l 5}oll- ^ >j^V7l *V lO^Ti] ^^^]o]X\ ^o]^ A}o]o\] 7ll;^ll^ Din] 

<22> >a-7l Ci^l 2^-^ iXflBi ^ ^V7l ^^^^ ^91 ^^^^ 

^ 9X^^ H^JL ^^4<Hl7ll ^ ^^^^ AHVo] ^ o^S^ ^1-71 7^1 

^ojcf. Si^^i, # ^ ^^1^ ^^^^^ 7]^>7l 

4^ # 7l^ ^oHl ^ ^7^14 ^><^1<^1 ^13^ #0] 7fl 
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■ ^^1^1 ^^^i ^'^^fl: ^'^^tV ^^J-S-:^!-^ M-Hf 

<25> £ 5, £ 6 ^ £ 7# ^^S^f^. ^ ^A1<^1<^1 ^]^^^^ 7]'^±^}^ € 

'^^(lOO) ^ ^1^515. ^^(300)^ ^^fe -^V^^^fl 71^(101)^ ^1-71 ^1 '^'^ 

(100) ^ ^^-71 ^^5)5. '^^(300) A>olcjl u-jp] <^^(200)<^1 7l]7])^tq-. 

<26> ^V7l ^ <^^(100) ifl^ eg ^oj] 4^7115] ^#(103)^1 

^^7] 1:>^^<^^1:(103)^ 4i;^>^e|^(102)'^l 9]^ ^^^i^-. ^>7l ^ ^1-(103) 

(120)^ ^oM #^^'^^1-(103) ^J--^* 7\S-^]^J1, o]^^ ^o] ^^]o]A^ Efo] 

1:(107) ^ ^J-7l ^ i5|lolAl el-oll-(l07) A}olo)l 7l]:=^fl^ di-$Li 5l-^(il3)^S. ^ 
^^^4. ^ 5l-«ai:(107)^ ^«(c) ^ ^ij[^^(d)# ^^^4. ^71 

^^^sflolA^ 2l-«?ll:(107)^ ^^1:51 ^^IrCcD^l pj-^^^^ 

ii^r^i e}'y(113)^ ^j-71 ^>5] 5l-oi#(i07) A>o]o] eg ^(103)31- ^7la^ 

^5. ^^tb^. El-^ol ^^§1-^ 1:>^^'^^(103) tfl<^l <=g^(lll)ol 

tifl^l^4. >x3ll<^lAi Sl-Ol(107) ^ ^7] %A^«^^(103) A}o]6\] E-1^^^^(104) ^ 

711 olE ^^(105)<^1 ^1-^1^ 7ll;^ll^i::l-. ^i^^]^^ ef'?l(107), ^7] E^^^^ 

5|(104) ^ 1-5.^ Tllol^ ^^(105)4 ^1-71 ±o_^ Bl-<y(113) ^}^]^] ^3l]olA^ 

9.8- in 
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(109)7} Hfl^js]^ ^o] 4^^^>4. ^1-71 e^ojui >i5llolA^(io9)^ ^7] e^^l 
(113) ^ ^>7l TllojE ^q-(l05)# ^7l^^5. ^^Al^cf. 

<27> ^1-71 ^^1-^B]^1-((102)^ ^€^1 :t;^>^Bl^l-^S- ^ SZ-^^. ^^1^1 

e1-^(107)^ ^ ^1=1-. ^7] 5l-oi(ii3)^ £3g^ 

^^1-^ ^J-71 <^^(111)S^ 1-^1-3]- E}oj^ o]-4. c^ll, 1-1^, A^>7l i:^ 

^ <^^(111)^ lr^#ol n^-^nfl, dli^^^i e1-<?l(113) n^9l ^o] w> 

^^(105)^ #e|^e^^^^^^ ^IM^ ^4. 

<28> ^V7l ^ 5|.<y Sj|^(l20) <^j: ^^oll TllojE B]-«?l( 1253)^^1 tifl^l€4. ^ 



28-1 1 
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^1 ^^^i, ^^l^l^i ^91(107)9] ^^^mc)'=>\] ^]o] TflojE e}oi(i25a)^l 

tiB^l^^. ^1^ TllolM 5l-Ol(125a)4 ^j-7l ^3fllt>lA-1 51-01(107), 4^71 Ei^^c^nV 

(104), ^7] 1-5.^ TflolM ^^(105) ^ ^1-71 Bl-<y(107) ^^^S] >^7l l-^^<^ 

^(103) Afolofl ^sflo^ Tfl^lE ^o^ni.(i23a)ol jfl^M^. /^l^^l TflolE. 5^<y(l25a)^ 

#s1^Bl^^-o.S <^1^^^ ^ ^1^ TllojE ^<ae]-(123a)^ CVD ^ 

e^^AVsi-Bi-o.^ o]^o] ^ ^ 014. ^]o\ 7]lolH 5l-^(i25a)^ ^^<^1 Tll^lS ^3^11 

*^lAi(l27)7> tifl^l^ ^ ^4. 4^1 ^n^^, ^7] ^Ic^l TflolE e1-o](i25)2l ^^ofl Tllol 
E >i3jilolA-l7>(l27) till ^1^1 31, TljolE el-o](i25)sl b\-^6\] ^^7] ^]o] 7\]o]^ 

^'a^Hl23a) ^ ^1-71 ^^n^]^] ^91(107)0] ^}^]S. afl^l^^. ^^7] 7]]o]^ ^_4o]a^ 
(127)^1 <^^^o^ 1:^^'^^(103)<^1 ^^91 '^^(129)<^1 ufl^l^nf. ^sf^o.^, ^^7] e]^ 

^<?1^H104). -^1-71 7\]o]E. ^^(105), ^J-7l ^J-^dll), ^oM ^fi1]<?l 

<^^(129), ^j-7l ^^^(123a) ^ ^^7] ;^lol TllojE B^o]a2ba)^ wj^^^^^ 

^oM 1^-1^1 ^^(200) vflofl sVM-^ tin] fi^-o] 3|l^(220)o] ^7] 

u^pl E^-o] 5flli(220)^ ^J-71 ^ e^-o] 5llBi(i20)32)- ^^^J: <^Jf^^ ^^Vy] ^i^S] 

S. '^^(SOO)^ ^>7l cig^doo)^ 1-ei 4^ ^Eflo^ ^ ojcf. ojolloii^, ^1-71 xi\T2] 

«^^(200)^ ^7] ^ <^^(100)# 1-51 4^ ^<^1 W>#2|^H, ^7] DlB] 

^ '^^(lOO)^ Irel^^ ^Efldoop shaped) <?] ^^1 ^V^^i^l-i:]-. 

^7] c-lDl 5^-01 3)1 El (220) ^ >^i-7l c^nl ^o] 311^(220)3]- ^^tb -^oM € ej-o] jifl 
€(120)^ y^mm^S. <^l^£l^ SZt^-. AV7I cl^l 21-^ 311^(220)4 

7l ^ 5}<el 3|1^(120)^ ^>7l ^ ^<q4 ^ Bl-o] 3|1€(120)<^14. 

9ft-19 
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<3i> ^V7l c-lp] ej-o] sfl€(220) ^ ^^7] 3)^14 ^ e^-o] 2i]^(i20) ^>^(W1)^ s)- 

^^7] Il-lT^l B^-Ol 311^(220) ^ ^514 ^ 51-^ 3111^(120) AHo^ (Wl)^ 

^1-71 4. ^91 5ll€l-(120) ^V^(W2)4 ^<^^V ^o] ti>^3]^l-x:l-. o]s. <^I^H , 

<32> ^1-71 ciT^l e]-o] s))Bi(220)^ ^oM € 3l]^(220)3l- ^^o. ^o]^ e^-o] ^ 
Bfl^ 3)1^0.^ ^l-^^^cf. cl^^] e^'y 3illBi(220)^ ^^(e) ^ #^(f) 

^1 s}^l-(207) AHoj] 7fl7ll^ cln] Bfol(213)^S- ^^js]^ ^o] wj-^^srVcf. 

Ufl^l^l^ ^Ol W>#^^l-Cf. ^J-7l Cjc] iO,>, 401(213)^ ^>7l t!: ClT3] :i5)lolA^ 

el-^*(207) A}olo^ ^£^171^(101)^ ^^^}^, ^71^0.5. ^^^}:^] ^^r^. ^7] c] 
n] ^3i)lolA-l e|-^(207) ^ ^>7l c-lul e1-<el(213)^ 44 :ii5ll<^lAi ^1-^(107) 

^ ^1-71 4^(113)4 #^4-^^ '^W'^'i ^ Xi4. ^, ^oM cl^l ^5|lol 

4 4"y-i:(207)^ ^sl^>y:Sl-4^S ^l^^l ^ ^Ai^ , TS-^n] ^^i4<?l(213)^ 

S.^^ #sl^e]^4o.s 01^^^ ^ %14. 
<33> ^7l 40] 3|l^(220) ^7] 4 101)011 ^4 i4^e14(102)ol 

wfl^ls]^ ^^1 44. '^li c14<^, ^^7l ai4^el 4(102)^ >^i-7l u-li^l <^^(200) 
^^01] afl^l ^ ^ 014, Aj.7] t^n] >^3llolA^ 4^(207) ^ ^4^^^4(102) Aj-c] 

ofl 4til B]^ ^°^4(204) ^ Djo] TflojE ^^(205)0] afl^l^ $X^^ , ^7] 

cl4 B]^ ^-^4(204)^ ^ $14. ^J-7l 4^1 TflojE 4^(205)^ 
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tip] ^no]^] 5]-^(207)4 ^-gr e^-o] ^Hfl<^^ ^ ^0.0^, oj^q-^ ^El, ^j-?] ^ 
(100)^ ^>7l #5-^ TllolE ^^(105)4 ^Hfl<^ ^ o|c|- ^V7l Din] Bl-<y 

(213)4 cl^l 51-^(207) ^ v^n] ^s.^ p]]o]^ ^^(105) 

<34> ^1-71 T:-]n] Tllolm ^^(205)^ ^ 9X^^ , 

ciPl E^^^<g^T-(204)^ ^el^^vsi-^-^^ '^]^^^ ^ 9X^. ^7] cl^l ^o]^^ 
^■1(209)^ 4^-71 t]r2] ^^]o]A] E]-cy(207)4 ^^^^S. <^]^o]^ ^ oic}. c^]^ § 

<35> ^7] c-lPl 5]-ol 2|]^(220) cli^l /^l^ 7fl<^lH 5fol(225a)^l ^fl^l^ ^ ^c]-. 

^, ^7] cinl ^^^o]X\ 5foi(207)^ ^'^#^(e)<^l ^oM c-lnl 40] TflolE e1-^(225a) 
ol tifl^l^ ^ oicf. ;^lo] TflolE 5]-ol(225a)4 ci^l e^-o] 3t|]Ei(220) ^ ^oM 

5]-cy 5)1^(220) ^^^^^ ti}i^fl7l ^(101) a>o1o]1 c-^p] ^^jo] A]<^]^ ^'a^^H223a)<^] 
7fl7ll^ ^ ^7l ;t|lol Tll^lE e1-oi(225a)5l <^^ofl c-^pl Tfl^^la ^iuHoIa-] (227)7> 

^ ^7l u-lp] ;^lcH 711<:>1E 5]-ol(225a)^ #S]^5]§^-o.^ oje-o^ 

^ ^ tli^l ^I'H TllolE ^o^BV(223a)^ CVD ^e]^>;^2l-B]- o.^ <^1^<>1^ 

^ 9X^. ^oM i^-l^l '^^(200)1^21 c-lPl 311^^ til%^^^ 4>7] ^ 

(100) vflo] ^ ^Hfls. ol=.ol^ ^ o^cf. 

<36> Aj-^^ ^AHHl uj-s. Wl^ttVA^ 7lo^4^;^>^ ^^H . f^Sfl^ Sf^I-aj 7] ^1 4 <^^}^^ 

wl^l^VA^ 7lo]i;^H 2l-^^7Ml^ ^^1-^^^^ ^^m^ H 84 cilro] 
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<38> ;£ 5 ^ ;£ 8^ ^l-^^V'S , ^^7^^ ^ ^^-^ S|l^l-(120)# € '^g ^ (100) , 

^^SlS <=i^(300) ^ ^J-7l 4 ^-^(100) ^ ^7] ^^(300) AH<^1 7fl7ll£lJl 

, ^o]S. xi\v] e^-o] 511^(220)01 wfl^l^ xi^u] cg^(200)^ ^V£^l7l^(101) 

^^ofl Tll^lE ^ojm-(i23), £^s|-(i25) ^ ^V5l-«oM^Hl26)^ ^>^1 

S. ^^m^. o]^, ^7] ciu] 51-0] 3|1€(220) ^ cl^l 2^*^! 3fl€(220)4 ^^tF 
^ el-o] 311^(120) >^H^ ^^(Wl)^ ^>7l ^ 5l-«?l 35fl^l-(i20) ^^(W2)4 
^VS1-«J-^1^(125)^ t<L^5)-^-ol^^^^ 1-^^, ^2^^ 

<39> A]:5^-wj-^lsV(i26) ^ ^oM TjlojE i^n|(i25)^ >^>7l el-o] 3fl^(i20) 

^j-7l ^IcH TflojE ^oaBl-(123)ol b^^^^77}7] 5l-tl-^7l7fl^ ^fj-^^^S. ^^5)- 
W. ^^5^ ^^^1, ^1-71 ^1 <^^(100) ^ ^1-71 ^^^S. <^^(300)S1 n1-^> 

5gEj-5i- q-E]-«a4. 1=1^ ^^Hl ^^51- ^^(G)^ 1=^1^1 e}^ 3)1^ 

(220)^^1 ^^^^4. ^^fl^i, ^ '^^(lOO) ^ ^1-71 ^^^S <^^(300) 

^^iE^Hl ^^^^o] ^^S^7]^^, ^7] ^ <^^(100) tflsl 
zi- >a e|-oi 2(1^(120)^ tfl^^H cl^^l el-^ 2ll€(220)ol ^^^cf. o]^ ^is^H , 
^V7l ^ <^^(100)^ wfl^jsi ^ 5l-<y 3fl€(120)^S ^^^s]^ ^l-o] <! 

28-15 
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^1 "=^^^1 7fl;«ll£]Jl, ^1-71 c-ln] <^^6fl DlP] E)-«y Jill^ol tifl^l^rf. 0)5. 



28-1 fi 
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1] 

l:^^'^^!: 7l-S.;<l = fe ^^7^^ ^ sfl^l-; 

711 oj e ^^«:; 

^7] ^ <^j: ^^oll afl^l^ ^1^ 7llolH sl-oll:; 

^oM € -^-^^ A>ololl 7ll^llsl Ci^l '^^l ^ 

^7] dnl ifloil Hflxlslsl. ^7] ^ el-o] 4^1-31- 3^*St!: "4^^^ 
^J-Ji, ^^#0] pj-^^c^ afl^l^lji. A^S. o]^^ ^ ^S-o] >,2llolA^ 

^ 4^71 A}o]o\] 7ll;^l]£lJl. ^7] % d^^]o]A] ^o]^ 

21 

^1 1 9X^^. 

^J-7l >i5llo]Al s^-ol n1 ^V7l ^5.^ TjjolE ^7l db^^ 5]-'^ Afojojl 7II7II 

^ e^-olH ^aflolA-ll. d i^^l-S], ^>7l 5}olui >^3fllo]A-]^ ^V7l 5^.0] ^ Aj-7l 

#5.^ 7llolS ^<aAl7m ^-i: ^^l^S til^i^VA^ 7l^^^>. 

9R-17 
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3] 

^1 1 *oHl SX^^, 

^1-71 Ei^^^a^^ ^ ^oM ;S1<^1S ^>7l i3^i]o]Ai e^-o] ^ -^1-71 
^1 1 ^^^i. 

^i^llolA^ s^-o], 711 olE ^1^ ^ ^J-71 1:>§<^^4 ^V7l ;^lol Tljol 

H 5^0] A>olofl 7l]7l)^ ;(llol 7\]o]^ ^^^^ C-l Sf-^Vfe ^^^S. 7l^ 

[^J^^l- 5] 
6] 

^1 5 9X<^^^, 

^7] Clnl 5}ol 311^^ >^V7l ^ '^^^ #5.i^>^ ^ Bfl <y o.^ sr>^ 
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